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In this article it has been shown that the recent PDG Baryon Particle Listings 
of the Nucleon and Delta states, including some evidence for new states, have excel- 
lently incorporated in the unified picture for hadron spectra created earlier ||. It is 
claimed that this is a strong confirmation of our theoretical concept. A comparison 
■ with experiment is briefly discussed. 

o 

O 1 Introduction 

in 

o 

The physics of nucleon resonances has always been a hot matter of discussion in hadronic 
spectroscopy. It is well known that conventional scheme of classification, systematics and 
(JL, ■ interpretation of all hadronic states jTj is based on the constituent quark model in its many 

different versions. In the simplest variant of the constituent quark model constructed in 
the early years all known lightest hadrons made of just three u, d and s quarks were clas- 
sified in according to irreducible representations of the SU(3)f group where mesons were 
^ ■ made out of qq, while baryons were built from qqq. By this way the lowest qq meson con- 

figuration can be decomposed as3©3 = 8©l, while the lowest qqq baryon configuration 
can be decomposed 3 © 3 ® 3 = 10 © 8 © 8 © 1 as well. It is a remarkable fact that octet 
(tt°, 7r + , 7t~, K°, K + , K°, K~ , rj) of mesons and octet (p, n, E°, S + , E~, S°, S~, A) and decu- 
plet (A , A~, A + , A ++ , E*°, E* + , E*~, E*~,Q~) of baryons have experimentally been 
observed. The experimental discovery of the predicted Q~ hyperon was a shining confir- 
mation of SU (3) / symmetry and of its important role in the classification and systematics 
of hadronic states. The addition of the c, b, and t quarks to the above three light quarks 
extends, in principle, the flavor symmetry to SU(6)f. However, earlier the SU(6) group 
has been considered as an approximate spin-flavor symmetry for the baryons made from 
just u, d and s quarks (see e.g. [2]). In that case the baryons are classified by the mul- 
tiplets arising in the decomposition 6©6©6 = 56 ©70 ©70© 20. Here, the basic 
states are u^, d-\, S|, where ] and [ denote spin up and down. Next, the SU(6) 
multiplets decompose into 577(3)/ multiplets 56 = 4 10 © 2 8, 70 = 2 10 © 4 8 © 2 8 © 2 1, 
20 = 2 8 © 4 1, where the superscript (2S + 1) represents the total spin S of the quarks 
for all particles in the given SU(3)f multiplet. So, the above mentioned baryon's octet 
containing the nucleon, and the decuplet containing A(1232) belong to one and the same 
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SU (6) multiplet (56-plet ) which might be considered as a lowest state where the orbital 
angular momenta of all quark pairs are zero. Then the 70 and 20 could refer to the states 
with nonzero orbital angular momenta of quark pairs or something else. In this case the 
states with nonzero orbital angular momenta may be classified by SU(6) ® 0(3) super- 
multiplets. Even though the 577(6) symmetry is broken by spin dependent interactions 
the SU(6) (g) 0(3) basis was a suitable one for representing the baryon states. However, 
here the problem of so called "missing" quark-model states arises, it has no solution so 
far. Of course, in that case one could imagine some selection rules which are responsible 
for the fact that many baryons have not been observed. At the same time, many recent 
experiments have reported the observation narrow structures which cannot be explained 
by the standard quark-model assignments for baryons as qqq states. This, first of all, 
concerns the number of narrow baryon structures observed in the missing mass Mx and 
in the p7i + invariant mass distribution in the reaction pp — > pn + X, which cannot be 
associated with the standard qqq quark configurations [Hill]. 2 Why these baryon states 
are less massive and so narrow than predicted in quark models is an open question so 
far. Certainly, this raises a challenge to the theory. The other non-qqq baryons have 
been observed as sharp structures in the nK + and pK° invariant mass distribution, now 
denoted as the + baryons [5], and in the S - ^, 'E + ir ± invariant mass spectra [B] as well 
- all of that was interpreted as candidates for pentaquarks (qqqqq). Here, it should also 
be mentioned an experimentally well established evidence for many non-qq meson's states 
(see e.g. discussion in Ref. ^U] and references therein) declared often and often as exotics. 
In fact, exotic simply includes all hadrons which cannot be explained in the framework 
of the simple valence picture of qq for mesons or qqq for baryons. Note, that even though 
the simple valence picture operates degrees of freedom like QCD fields the valence quarks 
are not identical to QCD fields. 

The recent PDG Baryon Particle Listings contain 22 Nucleon and 22 Delta states 
which are the excited states of the nucleon observed in a large number of formation and 
production experiments. The conventional masses, widths and other discrete quantum 
numbers of the N and A resonances in the PDG Baryon Listings have largely been defined 
from partial-wave analysis of 7riV scattering data. However, any specific constituent quark 
models even though with a clear set of dynamical ingredients provide quite an another 
assignments for the quantum numbers of baryons as qqq states and predict a much richer 
spectrum of baryon states than has been found in partial-wave analysis of vriV scattering 
data. That is why, many attempts have been undertaken to search for "missing" or 
"hidden" quark-model states from partial-wave analysis in the production processes of 
other final states such as N2%, Np, Nrj, Nuj, AK, T.K (see e.g. [7j). Besides, there 
is a serious problem to translate the results of a constituent quark model calculations 
and predictions into the standard partial-wave analysis conventions accepted by PDG. 
That translation cannot be constructed in the framework of a given constituent quark 
model without some additional assumptions and conventions. At any rate, to make such 
translation in a more clear way we have to consider pentaquark states even for the usual, 
non-exotic N and A baryons. The consistent dynamical description of pentaquark states is 
very tedious and hard labour which has not been done yet, if not impossible at all. That 
sheer drudgery will unlikely done in the near future because the consistent dynamical 
description of more simple three-quark states though has not been performed so far. 

2 I thank B. Tatischeff for drawing my attention to Ref. 3 caused this study. 
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Concerning the dynamical content of constituent quark models one could say that any 
specific quark model even with some "QCD-inspired" improvements is a phenomenolog- 
ical, non-relativistic potential model without a reliable ground in quantum field theory, 
in particular, in QCD. For instance, the usual used constituent quark mass parameters of 
about 300 MeV for the light u and d quarks cannot be derived in the framework of the 
underlying QCD. Of course quarks can move relativistically and this also means that the- 
oretical consistency of a non-relativistic potential model is most likely doubtful. We would 
like also to point out that constituent quark models with the current quark masses about 
a few MeV have a serious problem with the value of the nucleon sigma term measured in 
low energy tvN scattering. To resolve the cr-term problem the strong Chiral Symmetry 
Breaking is needed, and the mechanism for that is not clear so far. Nevertheless, there is 
understanding that such mechanism might be found in the framework of non-perturbative 
quantum field theory. 

Moreover, there is a hope that lattice computations in QCD with a powerful computers 
could help us to eliminate all imperfections of non-relativistic quark potential models, if 
lattice studies can help us at all. Time will show. 

Recently a new, very simple and quite general theoretical concept concerning the 
structure of hadron spectra has been formulated which allowed to construct the global 
solution of the spectral problem in hadron spectroscopy; see jS] and references therein 
where some of our previous studies were partially summarized. It has been claimed 
that existence of the extra dimensions in the spirit of Kaluza and Klein together with 
some novel dynamical ideas may provide new conceptual issues and quite new scheme of 
systematics for hadron states to build the unified picture for hadron spectra up. The main 
advantage of the developed theoretical concept is that all calculated numbers for masses 
and widths of hadron states do not depend on a special dynamical model but follow from 
fundamental hypothesis on existence of the extra dimensions with a compact internal 
extra space. One very important fact has been established in a reliable way: the size 
of the internal compact extra space determines the global characteristics of the hadron 
spectra while the masses of the decay products are the fundamental parameters of the 
compound systems being the elements of the global structure. What is remarkable that 
all new hadron states experimentally discovered last years have been observed just at the 
masses predicted in our approach, and those states appeared to be narrow as predicted 
too. A thorough analysis jU] of many different experiments reported the observation of 
a new very narrow, manifestly exotic + (Q=l, S=l) baryon, with the simplest quark 
assignment (uudds) decaying into nK + and pKg, taken together allowed us to claim that 
many different O states have been discovered and all of them were excellently incorporated 
in the unified picture for hadron spectra developed. This concerns the newly discovered 
ST," baryon with strangeness S = —2, isospin I = | and a quark content of (dsdsu) 
[H], now denoted as $ by PDG, as well. We have also shown that a large amount of 
experimental data may excellently be incorporated in the systematics provided by the 
created unified picture for hadron spectra. In this article we apply our approach to show 
what place in the unified picture for hadron spectra the N and A baryons take up. 
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2 Understanding the N and A baryons 

in the unified picture for hadron spectra 

According to the general, theoretical concept [Hj we calculate the Kaluza-Klein tower of 
KK-excitations for the Ntt system by the formula 

M^ = yJm% + ^ + ) Jml + ^ t (n= 1,2,3,...), (1) 

where R is the same fundamental scale established before (see jS] and references therein 
for the details), N = (p, n), re = (7r°,7r ± ), and the masses of proton, neutron and pions 
have been taken from PDG. The such built Kaluza-Klein tower is shown in Tables 1-5. 
For simplicity we have considered one- dimensional compact internal extra space and only 
diagonal elements of the Kaluza-Klein tower have been presented. The experimental data 
extracted from PDG and Refs. 0] are shown in Tables 1-5 as well. The data from 
Refs. |3J H] only are shown in separate Table 5. As seen all narrow low mass baryons 
shown in the Tables are in excellent agreement with the calculated KK excitations. The 
other narrow low mass baryon's structures found in Refs. 013], if any, might be identified 
with non-diagonal elements of the KK tower for the Ntt system. As a rule, non-diagonal 
elements of the KK towers are suppressed in reality; see however jH] for the details. We 
would like to emphasize that the so-called universal internal toroidal extra spaces might 
be considered as a natural explanation of suppression for non-diagonal elements of the KK 
towers by conservation low of KK numbers. In other words, an experimental observation 
of hadronic states corresponding to non-diagonal elements of the KK towers could be 
considered as an evidence for existence of generic internal compact extra spaces. 
Our conservative estimate for the widths of KK excitations looks like 

a Ti 

r n ~---~0.4-nMeV, (2) 
z ti 

where n is the number of KK excitation, and a ~ 0.02, R~ l = 41.48 MeV are known 
from our previous studies j^j. This model independent estimate is universal for all of 
the KK towers, it does not depend on a composition of the compound systems living 
there. Certainly, some model dependent dynamics might modify this estimate. However, 
one property of estimate (J2J) is an absolute evidence for the higher the KK excitation 
is, the larger is the width of the corresponding compound system. This property has 
to be fulfilled in any model. The broad peaks in the hadron spectra are interpreted in 
our approach as an envelope of the narrow KK excitations predicted by the Kaluza-Klein 
scenario. 

The most of the nucleon resonances presented in the PDG Baryon Particle Listings 
have been extracted from partial wave analysis performed by a few groups: the Carnegie- 
Mellon Berkeley (CMB) group ^T], the Karlsruhe-Helsinki (KH) group [T2| and the Kent 
State University (KSU) group [T3] are the most famous among of them. It should also 
be noted the article [T3j where the CMB analysis has significantly been extended with 
account of a larger data set including the modern data at the moment. In fact, the 
formalism in Ref. ^3] is identical to CMB but the data base used is similar to KSU. 
We would also like to mention the old paper ^3] and review article ^H]. Each group 
has an own "cookery" in preparing the results of the analysis, the performed analyses 
differ from each other often significantly in the methods and the data sets used to extract 
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the resonances, that is why, there exist sometimes large enough discrepancies between 
different groups. 

Tables 6-7 compare the results of the KSU, KH and CMB analyses with the values of 
KK excitations for the pn system. The best agreements with the KK excitations values 
are shown in Tables 6-7 by the bold-face numbers. 

We have also calculated the Kaluza-Klein towers of KK-excitations for the Np, Nrj, 
Noj, AK, UK systems by the formulae similar to and for the N2n system by the 
formula 

< 27r = ^ + ^ + ^ + ^ + ^ + ^> (- = 1,2,3,...), (3) 

as this has been prescribed in [S]; here, as above, N = (p, n), tt 1 ^ 2 ) = (ir°, 7r ± ) . These KK 
towers are shown in Tables 8-15. As above, we have restricted ourselves by the simplest 
case of one-dimensional compact internal extra space and only diagonal elements of the 
Kaluza-Klein towers have been presented. The arrangement of the known Nucleon and 
Delta baryons in the Kaluza-Klein towers is presented in Tables 8-15 3 as well. 



3 Discussion of comparison with experiment 

As seen from the Tables all experimentally observed Nucleon and Delta baryons including 
narrow low mass baryons are excellently accommodated within them. We see only one 
empty cell in the Nix KK tower corresponding to the ^^""(1517) storey (see Tables 
1-4), but very probably that this fact relates to our incomplete knowledge of modern 
experimental data base. Sometimes one and the same storey in the Ntc KK tower is 
occupied by several baryons with approximately equal masses within errors. 

It should be emphasized one remarkable fact: we did not find a place for the P33(1232) 
baryon in Tables 3-4, the 1208-1212) and 1254-1 257) storeys are not comfort- 

able for this state. However, we found that the first Mf 2?r (1222-1232) storey in the N2n 
KK tower (see Tables 8-9) is just the place for the ^33(1232) baryon. This means that 
the P33(1232) baryon may have the true three-body origin; really, the symbol A is quite 
appropriate one to correspond to this fact. The other possibility is to search for the 
^33(1232) baryon among the non-diagonal elements in the Nn KK tower. For example, 



where 



M p7r± (n 

nm V 


= 3, m = 


6) = 




- 11, m — 


3) = 


M n nm \n 


= 3, m = 


= 6) = 




M Nw = 

nm 





1231.84 MeV, {n = 7,m = 5) = 1232.17 MeV, 

: 1230.33 MeV, M%£(n = 11, m = 3) = 1231.5 MeV 
= 1230.9 MeV, [n = 7, m = 5) = 1230.87 MeV, 



N + ^ + ]/ m l + Jpi (n,m= 1,2,3,...). (4) 

Tables 8-9 contain the arrangement of the other Delta baryons in the N2n KK tower too. 

Obviously, that is noteworthy fact, which we would like to point out here, concerning 
the Pu resonance at 1462±10 MeV extracted in Ref. ^Hj- This resonance just occupies 

3 Even though the A states in the Nr], Ncu, and AK systems are forbidden by isospin we have listed 
the A baryons in Tables 11-13 for convenience too. 
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the M^-storey in the Ntt KK tower; see Table 1. Note, that the quark- model calcula- 
tions for the mass of this resonance give 1405 MeV and 1383 MeV ^3] that is in strong 
disagreement. 

The new P31 resonance at 1744±36 MeV found in ^3] is also incorporated in our 
approach; see Mj^-storey in the Ntt KK tower in Table 2. The quark-model calculations 
for the mass of the P31 resonance give 1875 MeV and 1906 MeV ^3] which are also in 
strong disagreement. The new P35 resonance at 1752±32 MeV found in may occupy 
the same M^-storey in the Ntt KK tower. 

The third Pi 3 resonance at 1804±55 MeV found in ^3] has also an own place in the 
Ntt KK tower and especially in the Np and Nr] KK towers; see Tables 10-11. Here, one 
of the quark-model predictions 1809 MeV for the masses of the -D 13 resonances is in good 
agreement [T3] . 

The second P13 resonance at 1879±17 MeV, the third Pn resonance at 1885±30 MeV, 
and the second P15 resonance at 1903±87 MeV found in ^3J live on one and the same 
AP^-storey in the Ntt KK tower; see Table 1. These resonances have also comfortable 
places in the Np, Nr], Nu, AK and T,K KK towers; see Tables 10-15. 

Probably the M-j^-storey in the Ntt KK tower is not so good place for the S31 res- 
onance at 1920±24 MeV, and for the S u resonance at 1928±59 MeV found in [T3] . 
However, the M^-storey in the AK KK tower (Table 13) is quite suitable for these 
resonances. 

We would like to especially emphasize that the lowest D 35 resonance at 1956±22 MeV, 
the third P33 resonance at 2014±16 MeV, the second D33 resonance at 2057±110 MeV, 
the lowest Fn resonance at 2086±28 MeV, and the high-mass D 3 5 resonance at 2171±18 
MeV found in JT3J are excellently incorporated in our approach; see Tables 1-4,10-15. The 
masses for all of these resonances do not correspond to the quark-model calculations [T3j . 

It seems the M^-storey in the Nir KK tower is not so comfortable for the lowest Gn 
resonance at 2127±9 MeV found in ^3J. Very probably that this resonance lives together 
with the N[2100]Pn and with the P17 resonance at 2086±28 MeV on the same storey, as 
it's clear from Tables 1-4,10-13. In addition, the same Gn resonance at 2168±18 MeV 
found in ^3] excellently corresponds to the M^-storey in the Ntt KK tower, and the 1S31 
resonance at 1802±87 MeV extracted in ^3] is excellently incorporated in our approach 
too; see Tables 1-4,10-15. . 

We would like to mention too the S , n(1535) resonance at 1542±3 MeV (in accor- 
dance with M^ v ; see detail discussion in [H]), the Pn(1440) resonance at 1479±80 MeV 
(in accordance with M^ n ), the Pn(1710) resonance at 1699±65 MeV (in accordance 
with M(i n ), the Pn(2100) resonance at 2084±93 MeV (in accordance with M^), the 
Pi3(1520) resonance at 1518±3 MeV (in accordance with M^ n ), the Gi7(2190) resonance 
at 2168±18 MeV (in accordance with M$[*), the 5 , 3 i(1620) resonance at 1617±15 MeV 
(in accordance with M^ n ), the S , 3i(1900) resonance at 1802±87 MeV (in accordance with 
M^), the P 3 i(1750) resonance at 1721±61 MeV (in accordance with M^), and the 
P 35 (1905) resonance at 1873±77 MeV (in accordance with M$*) found all in Ref. [H] 
which are also excellently incorporated in the unified picture for hadron spectra. 
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4 Summary and conclusion 



This work should be considered as a continuation of our previous studies concerning the 
structure of hadron spectra. We have established that the recent PDG Baryon Particle 
Listings of Nucleon and Delta states, including some evidence for new states, have excel- 
lently incorporated in the theoretical concept developed earlier jH]. In particular, it was 
shown that new resonances found in Ref. ^3], including the P31 state at 1744±36, the F 35 
state at 1752±32, and P 13 state at 1879±17 which did not predicted in the quark-model 
calculations, have excellently accommodated in the corresponding KK towers. More- 
over, the recently reported narrow low mass baryons [313], which cannot, in principle, 
be explained in conventional quark-models, have found own comfortable places in the 
corresponding KK towers. 

Our predictions concerning the masses of hadron states are model independent, they 
are related with the fundamental hypothesis on existence of the extra dimensions with a 
compact internal extra space only. In general, each storey in the KK towers is degenerated, 
i.e. it may contain several flats for hadron states with the different quantum numbers 
but with approximately equal masses. In addition, the hadron states with the same 
quantum numbers may have different masses depending on what KK tower they live in, 
or in other words depending on what decay mode the hadron states have been observed 
in. This difference in the masses might be measured in the experiments with a high 
mass resolution. We have already discussed this non-trivial fact in analysing the SELEX 
measurements; see details in |lUj . 

It should be especially emphasized that KK excitation corresponding to a certain 
storey in the given KK tower may have exactly the same quantum numbers which have 
been extracted from partial wave analysis because the definite KK tower corresponds to 
the definite decay channel what the given partial wave analysis has been done for. 

As mentioned above all KK excitations are very narrow, they have the widths about 
a few MeV; see Eq. (J2J). The broad peaks in hadron spectra may appear in our approach 
as an envelope of the narrow KK excitations predicted by the Kaluza-Klein scenario. We 
have an idea that an availability of non-diagonal elements in the KK towers might play 
the crucial role in understanding the broad peaks in hadron spectra. This idea has to be 
explored in the nearest future. 

It is well known that the pole positions extracted form partial wave analyses have 
the least model dependence compared to other parameters such as widths, (in) elasticity, 
couplings and so on. Our predictions for the masses of KK excitations are strong, that is 
wy we have performed at the moment only the comparison of the calculated mass values 
for the KK excitations with the masses of the N and A baryons determined from the 
partial wave analyses. 

In conclusion, we would like once again to claim that all well established iV and A 
baryons are excellently incorporated in the created unified picture for hadron spectra. 
No doubt, new experiments with a higher mass resolution and sensitivity would be very 
helpful to obtain new, more accurate and more full data of high quality. In that case 
it would be possible to make a reavaluation of all known data to refit the total baryon 
spectrum and to remove the existing discrepancies. We expect that such new experiments 
will be set up in the near future for this goal. 
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Table 1. Kaluza-Klein tower of KK excitations for the pir system and N baryons. 
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looo.uy 


N[1535]S'ii 

at r-i f* f r\~\ a 

N[1650JSn 


(1520-1555) 
(1640-1680) 


[4*] 

r a i 
[4*] 


1550±40 Cutkosky 

i^pcn_i_on r^i-i^-i^^ni^-tr 
16bU±oU UutKOSKy 


80 
on 








N[1675JDi 5 


(1670-1685) 


r /i i 


1679±8 Hoehler 


79 


14 


1700.73 


1699.67 


N[1680]F 15 

ATM >~7f\ r\~\ t~\ 

N[1700J-Di 3 


(1675-1690) 
(1650-1750) 


N 

To 1 

[3*] 


16oU±lU L-utkosky 
loioztzo uutkosky 


on 
oU 

sn 
oU 








N[1710]Pn 

ATM Tr\r\1 7 ^ 

N[1720JP 13 


(1680-1740) 
(1650-1750) 




1 ( 1 ( ±zo Manley 

1 ^71 n_i_on T T . . ,,l . l 

1 ( lU±z(J iioenler 


no 

yz 
i y 


1 5 

X O 


i 7rs c;9 

X I Uu. OiL 


1 769 53 

X l .OO 


Pll 






1 1 66±o4 riatmic 


yo 


16 


1 827 50 


1826 57 


Dva 






ioU4±oo Manley 


no 

yz 








N[1900]Pi 3 


1900) 


[2*] 


1879±17 Manley 


92 


1 7 


1 SQ9 


1S.Q1 71 


-Pll 
*15 






1885±30 Manley 

1 0nQ-U07 l\/Iorilmr 

lyuoitoi Manley 


92 

oo 
yz 


X O 


i qc;s 7fi 

X C/tJO. 1 u 


1 957 87 

X c/O 1 .OI 


N[1990]P 17 


(w 1990) 


[2*] 


iy^U±o(J L-utkosky 
iyzo±oy Manley 


on 
oU 

no 

yz 


19 


2025.77 


2024.98 


N[2000JFi5 


(w 2000) 




ono k A lr ^^i 

zUzo Ayeo 


1 6 








N[2080]P>i3 


(« 2080) 


r r\ 1 


2081±20 Hoenler 


79 


9D 


9DQ^ T\ 

£UVG. t O 


9DQ9 QR 








2086±28 Manley 


92 








N[2090JSn 


/ C\f\f\f\\ 

2090) 


r 1 i 


2180±80 Cutkosky 


80 








N[2100]P n 


(w 2100) 


[U] 


on c n_i_on ti,> , i 


(V 


91 
Z 1 


91 fi9 ^9 
ZIOZ.OZ 


91R1 81 
Z101 .0 1 


N[2190]Gi 7 
Gn 

Ori7 


(2100-2200) 


[4*] 


zloo±lo Vrana 
2i2(±[) Manley 

OI /IA I /inTT J 

2140±40 Hendry 


00 

no 
9z 

78 








N[2200]P>i5 


(« 2200) 




oooc-i-on 
zzzoztoU rioenier 


vn 

f y 


99 

ZZ 


99^9 09, 
zzoz. uo 


99^1 
zzoi .oy 


N[2220]#i 9 


(2180-2310) 


r a i 

[4*] 


2230±80 Cutkosky 


80 








N[2250]G 19 


(2170-2310) 




2250±80 Cutkosky 


80 


Zd 


9^09 'ifi 
ZOUZ.OO 


9^01 70 
ZoUl . ( U 


P^19 






2300±100 Hendry 


78 


24 


2373 30 


2372 68 












25 


2444.88 


2444.27 












26 


2517.03 


2516.45 












27 


2589.73 


2589.17 


N[2600]/i,n 


(2550-2750) 


[3*] 


2577±50 Hoehler 


79 


28 


2662.94 


2662.40 


N[2700]if 1;13 (« 2700) 


[2*] 


2612±45 Hoehler 


79 


29 


2736.63 


2736.10 






2700±100 Hendry 


78 


30 


2810.76 


2810.25 
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Table 2. Kaluza-Klein tower of KK excitations for the nir system and N baryons. 



n 


M™°MeV 


_i_ 

M™ MeV 


N BARYONS (PDG) [St:{*}] 


MZ MeV 


1 


1081.69 


1086.08 






1080.6, 1086.5 MAMI 




2 


1101.66 


1105.59 






1104, 1113 SPES4 




3 


1131.36 


1134.76 






1130.4(8), 1133.7 SPES3 


4 


1168.00 


1170.92 






1166.9, 1170.4 SPES3 




5 


1209.64 


1212.18 






1198, 1202 SPES4 




6 


1255.10 


1257.32 






1251.1 SPES3 




7 


1303.62 


1305.58 






1313, 1322 SPES4 




8 


1354.70 


1356.45 






1347.2 MAMI 




9 


1408.00 


1409.59 






1394 SPES4 




10 


1463.28 


1464.72 


N[1440]Pn (1430-1470) 


M 


1462±10 Manley 


92 


11 


1520.34 


1521.67 


N[1520]£>i3 (1515-1530) 


M 


1519±4 Hoehler 


79 


12 


1579.03 


1580.25 


N[1535]Sn (1520-1555) 


M 


1550±40 Cutkosky 


80 


13 


1639.21 


1640.34 


N[1650]Sii (1640-1680) 


M 


1650±30 Cutkosky 


80 








N[1675]£> 15 (1670-1685) 


M 


1679±8 Hoehler 


79 








N[1680]Fi 5 (1675-1690) 


M 


1680±10 Cutkosky 


80 


14 


1700.77 


1701.83 


N[1700]Di3 (1650-1750) 




1675±25 Cutkosky 


80 








N[1710]Pu (1680-1740) 


[3*] 


1717±28 Manley 


92 








N[1720]Pi3 (1650-1750) 


[4*] 


1710±20 Hoehler 


79 


15 


1763.61 


1764.60 


Pn 




1766±34 Batinic 


95 


16 


1827.62 


1828.56 


D 13 




1804±55 Manley 


92 








N[1900]Pi 3 (~ 1900) 


[2*] 


1879±17 Manley 


92 


17 


1892.74 


1893.62 


Pn 




1885±30 Manley 


92 








Fib 




1903±87 Manley 


92 


18 


1958.88 


1959.71 


N[1990]F 17 (« 1990) 


[2*] 


1970±50 Cutkosky 


80 








Su 




1928±59 Manley 


92 


19 


2025.98 


2026.76 


N[2000]F 15 (« 2000) 


[2*] 


2025 Ayed 


76 








N[2080pi 3 (~ 2080) 


[2*] 


2081 ±20 Hoehler 


79 


20 


2093.95 


2094.70 


Fir 




2086±28 Manley 


92 








N[2090]^n (« 2090) 


[1*] 


2180±80 Cutkosky 


80 








N[2100]P U (» 2100) 


[U] 


2050±20 Hoehler 


79 


21 


2162.75 


2163.47 


N[2190]Gi 7 (2100-2200) 


[4*] 


2168±18 Vrana 


00 








Gyj 




2127±9 Manley 


92 








Gyj 




2140±40 Hendry 


78 








N[2200] J Di 5 (w 2200) 


[2*1 


2228±30 Hoehler 


79 


22 


2232.32 


2233.01 


N[2220]F/i 9 (2180-2310) 


[4*] 


2230±80 Cutkosky 


80 








N[2250]G'i9 (2170-2310) 


M 


2250±80 Cutkosky 


80 


23 


2302.61 


2303.26 


#19 




2300±100 Hendry 


78 


24 


2373.56 


2374.19 










25 


2445.14 


2445.74 










26 


2517.30 


2517.88 










27 


2590.00 


2590.56 


N[2600]Ji,u (2550-2750) 


[3*] 


2577±50 Hoehler 


79 


28 


2663.21 


2663.75 


N[2700]Fi,i3 (w 2700) 


[2*] 


2612±45 Hoehler 


79 


29 


2736.90 


2737.42 






2700±100 Hendry 


78 


30 


2811.03 


2811.54 
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Table 3. Kaluza-Klein tower of KK excitations for the pn system and A baryons. 



n 


M p7T± MeV 


M pn °MeV 

-tV-/. IV J_*3 V 


A BARYONS (PDG) [St:{*}] 


M£ MeV 


i 
± 


1 084 79 


1 080 39 












2 


1 104 30 


1 1 00 37 














1 1 33 48 


1 1 30 08 












4 


1 1 69 65 


1 1 66 72 

X X \J\J • 1 _ 














1 21 92 


1 908 38 












6 


1256 07 


1253 85 












7 


1304 35 


1302 38 












8 


1355.23 


1353.48 












9 


1408 38 


1406 80 












10 


1463.54 


1462.10 












11 


1520.50 


1519.18 












12 


1579.11 


1577.89 


A[1600]P 33 


(1550-1700) 




lOUUztOU UUtKOSKy 


fin 
oU 


13 


1639.22 


1638.09 


A[1620]5 3 i 


(1615-1675) 


[4*] 


luzuznzu ouLKOSKy 


fin 

OU 


14 


1700.73 


1699.67 


A[1700]D 33 


(1670-1770) 


[4*] 


1 ( 1U3ZOU OULKUSKy 


fi.o 

OU 


15 


1763.52 


1762.53 


A[1750]P 31 


(« 1750) 


[1*] 


17/1/1_)_Q« Manioc 

1 1 iviaiiiey 


yz 








P35 






1 < oz±oZ ivianiey 


00 
yz 


16 


1827.50 


1826.57 


S31 


loUZzto 1 vrana 


nn 
UU 








A[1900]S 31 


(1850-1950) 


[2*] 


ioyu±ou UUtKOSKy 


an 
oU 


17 


1892.59 


1891.71 


A[1905]P 35 


(1870-1920) 


[4*] 


1 fi S 1 -U 1 S A/Tnnlmr 

looiitio ivianiey 


00 
yz 








A[1910]P 31 


(1870-1920) 




loooitzu noenier 


7Q 

( y 








S3I 






iyzuztz4 ivianiey 


Q9 

yz 








A[1920]P 33 


(1900-1970) 


[3*] 


lyzuztou ouxKosKy 


fin 

oU 


18 


1958.70 


1957.87 


A[1930]D 35 


(1920-1970) 


[3*] 


1QC;fi-|-99 Man loir 

lyouznzz ivianiey 


Q9 

yz 








A[1940]D 33 


(« 1940) 


M 


1Q/ln-l-inn Pntl/notv 

ly^tuztiuu uuiKObKy 


fin 

oU 








A[1950]P 37 


(1940-1960) 


[4*] 


iqcn_|_l c Hn+VnciVv 


OU 


19 


2025.77 


2024.98 


A[2000]P 35 


(« 2000) 


[2*] 


1 1 ozztoz ivianiey 


Q9 

yz 








P33 






901 zL-4-1 Mnnlpv 


Q9 

C/Z 


20 


2093.73 


2092.98 


D33 


zuoiztnu ivianiey 


Q9 

yz 


21 


2162.52 


2161.81 


A[2150]S 31 


(« 2150) 


N 


ZlDUztlUU LAltkOSky 


fin 
oU 








£35 






zi ( inzio ivianiey 


Q9 
yz 


22 


2232.08 


2231.39 


A[2200]G 37 


(« 2200) 


[1*] 


zzle>±oU Hoenier 


70 

<y 


23 


2302.36 


2301.70 


A[2300]# 39 


(« 2300) 


[2*1 


ooi7_i_fin u^^ui^-v 
221 (±ov Hoenier 


(y 


24 


2373 30 


2372 68 


A[2350]P 35 


(« 2350) 


[2*] 


2o0o±2o Hoenier 


^y 








A[2390]P 37 


(« 2390) 


[1*] 


zot>U±lUU L-utkosky 


fin 
oU 








iPjg 






z^touztiuu neiiuiy 


7fi 
( 


25 


2444.88 


2444.27 


A[2400]G 39 


(« 2400) 


[2*] 


2468±50 Hoehler 


79 








A [2420] #3,11 (2300-2500) [4*] 


2416±17 Hoehler 


79 


26 


2517.03 


2516.45 












27 


2589.73 


2589.17 












28 


2662.94 


2662.40 


I3 13 






2650±100 Hendry 


78 


29 


2736.63 


2736.10 


A[2750]/ 3 ' 13 


(» 2750) 


[2*] 


2794±80 Hoehler 


79 


30 


2810.76 


2810.25 


A [2950)^3,15 (« 2950) 


[2*] 


2850±100 Hendry 


78 
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Table 4. Kaluza-Klein tower of KK excitations for the nn system and A baryons. 



n 


M n7T °MeV 


M n?r± MeV 


A BARYONS (PDG) [St:{*}] 


Mj^MeV 


1 


1081 69 

± WO ± .\Jcf 


1 086 08 

± WOW .wo 










9 


1 101 66 

llul. WW 


1 1 05 59 

± ± WW . W C/ 












1 1 31 36 

llul. OW 


1 1 34 76 

1 X Ot: . ( W 










4 


1 1 68 00 

± ± WO . WW 


1 1 70 92 










W 


1 909 64 

I^Ul/ > Wt: 


1212 18 

1 Zj 1 ^ . 1 O 










6 


1255 10 

_L "7 '7 . _L V ' 


1257 32 










7 


1303 62 


1305 58 










8 


1354.70 


1356.45 










9 


1408 00 

-L J- V 7 v7 ■ V J V 7 


1409 59 

-L -L V 7 ' 7 a •./ T.7 










10 


1463.28 


1464.72 










11 


1520.34 


1521.67 










12 


1579.03 


1580.25 


A[1600]P 33 (1550-1700) 


[3*] 


lOUUztzDU OUXKOSKy 


sn 
oU 


13 


1639.21 


1640.34 


A[1620]S 31 (1615-1675) 


M 


luzuztzzu ouLKOSKy 


fin 

OU 


14 


1700.77 


1701.83 


A[1700]D 33 (1670-1770) 


M 


17in_|_Qn Pn + VncW 
1 ( 1UZLOU OULKUSKy 


fin 

OU 


15 


1763.61 


1764.60 


A[1750]F 3 i (« 1750) 


[1*] 


17/|/|_)_Q« Mcmloir 

1 1 iviaiiiey 


Q9 

yz 








F35 




1 ( ozztzoz ivianiey 


QO 

yz 


16 


1827.62 


1828.56 


#31 


louzztzo 1 vrana 


nn 
uu 








A[1900]^ 3 i (1850-1950) 


[2*1 


loyuztzou UUtKOSKy 


an 

oU 


17 


1892.74 


1893.62 


A[1905]F 35 (1870-1920) 


[4*1 


1fifi1-U1S M OT1 l„, r 

looiztzio ivianiey 


00 
yz 








A[1910]F 3 i (1870-1920) 


[4*] 


loooztzzu noenier 


7Q 

t y 








S3I 




iyzuztzz4 ivianiey 


QO 

yz 








A[1920]F 33 (1900-1970) 


[3*1 


lyzuztzou ouxKosKy 


fin 

oU 


18 


1958.88 


1959.71 


A[1930]D 35 (1920-1970) 




lyouztzzz ivianiey 


Q9 

yz 








A[1940]L> 33 (« 1940) 


[1*] 


1Q/ln-l-inn Pnflmolnr 

ly^tuztiuu outKosKy 


fin 

oU 








A[1950]F 37 (1940-1960) 


[4*1 


iqcn_|_l c Pnfb-ntsWv 

-Ly<JUZIZ _L<J O ULKUoiVJ' 


OU 


19 


2025.98 


2026.76 


A[2000]F 35 (« 2000) 


[2*] 


1 1 ozztoz ivianiey 


Q9 

yz 








-P33 




9f|T 4+1 fi Mnnlpv 


Q9 


20 


2093.95 


2094.70 


^33 


zuo ( zc 1 iu ivianiey 


Q9 

yz 


21 


2162.75 


2163.47 


A[2150]5 31 (« 2150) 


[1*] 


01 c;n-i-inn Pn+Wxainr 
ZlDUztzlUU UUtKOSKy 


fin 
oU 








£35 




91 71 O Msmlpir 

z 1 ( 1 ztz 1 ivianiey 


Q9 
yz 


22 


2232.32 


2233.01 


A[2200]G 37 (« 2200) 


[1*] 


zzloztoU rloenier 


( y 


23 


2302.61 


2303.26 


A[2300]# 39 (« 2300) 


[2*] 


ooiv_i_on u^^ui^-^ 
zz 1/ztzoU rloenier 


t y 


24 


2373 56 


2374.19 


A[2350]D 35 (« 2350) 




oontx_i_o^ ti.,,,1.1,^. 

zoUt>±zo iloenler 


^y 








A[2390]F 37 (« 2390) 


[1*] 


ZoDUztzlUU OUtKOSKy 


fin 
OU 








#39 




z^touztiuu rieiiQiy 


7fi 
( 


25 


2445.14 


2445.74 


A[2400]G 39 (« 2400) 




2468±50 Hoehler 


79 








A[2420]# 3) n (2300-2500) [4*] 


2416±17 Hoehler 


79 


26 


2517.30 


2517.88 










27 


2590.00 


2590.56 










28 


2663.21 


2663.75 


i 3 




2650±100 Hendry 


78 


29 


2736.90 


2737.42 


A[2750]J 3 ^ 13 (« 2750) 


[2*1 


2794±80 Hoehler 


79 


30 


2811.03 


2811.54 


A[2950]F 3! i 5 (« 2950) 


[2*] 


2850±100 Hendry 


78 
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Table 5. KK excitations for the Nit system and narrow exotic low mass baryons [3 II]- 



n 


M p7r± MeV 

-£ V-£ ^ i-V J. \~i V 


M p7r °MeV 

± V± i-V J. \~i V 


M n7r °MeV 

J. V± ^ J.V J. \^ V 


M n7r± MeV 


M N7V MeV 

lvl exp ivlc v 


i 

X 


1 084 7Q 


1 080 SQ 

X WOW. OC/ 


1081 fiQ 

X WO X . WC/ 


1 08fi 08 

X WOW .WO 


1080 fi 108fi 5 MAMT 

XWOW.Wj XWOW.O IVXiLlVXX 


9 

Zj 


1 1 04 SO 

X IUti.uU 


1 1 00 S7 

X X WW. O I 


1 1 01 fifi 

X X W X .WW 


1 1 05 5Q 

X X WO .OC/ 


1 1 04 1 1 1 S SPES4 

XXWt: ; XXXO kJX Xl/kJT: 


o 


1 1 SS 48 

X XOO.tiO 


1 1 SO 08 

X xow. wo 


1 1 S1 Sfi 

X X O X .OW 


1 1 S4 7fi 

X X OH:. 1 W 


1130 4f8l 11SS7SPESS 

XXOW.tiIOK XXOO.l OX JJuu 


4 


1 1RQ 65 

IIUJ. WO 


1 1 66 72 

X XWW. 1 Zj 


1 1 68 00 

X X WO .WW 


1 1 70 92 

XX ( W . U Zj 


1 166 9 1 1 70 4 SPES3 

XXWW.C/ ; XXiW.t: kJX X_/kJO 


'.J 




1 208 38 


1209 64 


1212.18 


1 198 1202 SPRS4 

1 1 JU; XZjWZj kJX J — JUt: 


6 


1 956 07 

x z^o w . w i 


1 953 85 

X ZjOO . OO 


1 255 1 

X ZjOO . X w 


1 257 32 

X ZjO 1 . Zj 


1251 1 SPF,S3 

X ZjO X . X kJX XJkJO 


7 


1 S04 S5 


1 S09 S8 


1 SOS Pi? 


1 S05 58 
xowo . oo 


1 SI S 1 S99 SPPS4 

XOXO; XOZjZj OX l/ut: 


8 

O 


1 355 23 

X OO O . Z<0 


1 353 48 

ItJtJu. tiO 


1 354 70 


1 356 45 

X O OW .tiO 


1 347 9 MAMT 

IUt: 1 . Zj 1VXX1.1VXX 


q 

Cf 


1 408 38 

X t:WO . Uu 


1406 80 

X t:W W . OW 


1408 00 

XtiWO .WW 


1409 59 


1 394 SPES4 

IUJt: kJX XJkJT: 


1 D 

X W 


146S 54 

IrtUu. Ot: 


1469 10 

X t:\J Zj . X W 


1463 98 

IrtUU . ZjO 


1464 72 

1t:Ut: . ( Z( 


1477 SPES4 

X t: ( ( kJX XJkJT: 


1 1 

X X 


1 590 50 

X OZj W . OW 


1 519 18 

ItJlJ. X O 


1 590 34 


1 521 67 

X OZj X . W 1 


1 51 7 SPES3 SPES4 

XOX ( kJX XJkJO kJX X_/lJt: 


1 2 

X Zj 


1 579 1 1 

1U 1 Cf . X X 


1 577 89 

X O \ \ . (JC/ 


1 579 03 

X O ( l/.Wu 


1 580 25 

X OOW . ZjO 


1 577 SPES4 

XOI 1 kJX X_/lJt: 


1 S 

X o 


1 fiSQ 22 


1 fiS8 0Q 

X WOO. WC/ 


1 fiSQ 91 


1 R40 S4 

X Wt:W . ut: 


1 fiSQ SPES4 

XWOC/ OX LJUt: 


1 4 

X t: 


1 700 7S 

X I WW. 1 o 


X W.J Cf . W I 


1 700 77 

X ( WW . I I 


1701 8S 

X I W X .oo 




1 5 

X O 


1 7fiS 59 


1 7fi9 5S 


1 7fiS fil 

X I WO . W X 


1 7fi4 (SO 

X l Ut.UU 




1 6 

X W 


1 827 50 

X OZj ( . OW 


1896 57 

X UZU. O 1 


1897 69 


1828 56 

X OZjO . o w 




1 7 


1 8Q9 5Q 


18Q1 71 

X OC/ X . I X 


1 8Q9 74 

XOC/Zj . I *-t 


1 80S fi9 

XOC/O . WZj 




1 8. 

X O 


1 Q58 70 

X C/OO. 1 w 


1 Q57 87 

X C/O 1 . O 1 


1 Q58 88 


1 Q5Q 71 

X CfOCf . 1 X 




1 Q 

X U 


9095 77 


9094 98 


9095 98 


9096 76 

ZUZU . i w 




20 


2093.73 


2092.98 


2093.95 


2094.70 




21 


2162.52 


2161.81 


2162.75 


2163.47 




22 


2232.08 


2231.39 


2232.32 


2233.01 




23 


2302.36 


2301.70 


2302.61 


2303.26 




24 


2373.30 


2372.68 


2373.56 


2374.19 




25 


2444.88 


2444.27 


2445.14 


2445.74 




26 


2517.03 


2516.45 


2517.30 


2517.88 




27 


2589.73 


2589.17 


2590.00 


2590.56 




28 


2662.94 


2662.40 


2663.21 


2663.75 




29 


2736.63 


2736.10 


2736.90 


2737.42 




30 


2810.76 


2810.25 


2811.03 


2811.54 
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Table 6. Kaluza-Klein tower of KK excitations for the pn system compared with the 
masses of the TV baryons determined from the KSU ^3] , KH ^2] and CMB ^T] analyses. 



n 


M^MeV 


MP*°MeV 


N(PDG) [St:{*}] 


KSU 


KH 


CMB 


1 


1084.79 


1080.39 












2 


1104.30 


1100.37 












3 


1133.48 


1130.08 












4 


1169.65 


1166.72 












5 


1210.92 


1208.38 












6 


1256.07 


1253.85 












7 

8 


1304.35 
1355.23 


1302.38 
1353.48 












9 


1408.38 


1406.80 












10 


1463.54 


1462.10 


N[1440]Pu 


[4*1 


1462±10 


1410±12 


1440±30 


11 


1520.50 


1519.18 


N[1520] J Dia 


[4*] 


1524±4 


1519±4 


1525±10 


12 


1579.11 


1577.89 


N[1535]Sii 




1534±7 


1526±7 


1550±40 


13 


1639.22 


1638.09 


N[1650]Sn 




1659±9 


1670±8 


1650±30 








N[1675]P> 15 


[4*] 


1676±2 


1679±8 


1675±10 








N[1680]F 15 




1684±4 


1684±3 


1680±10 


14 


1700.73 


1699.67 


N[1700]L>i 3 


[3*] 


1737±44 


1731±15 


1675±25 








N[1710]Pn 


[3*] 


1717±28 


1723±9 


1700±50 








N[1720]P 13 


t 4 *] 


1717±31 


1710±20 


1700±50 


15 


1763.52 


1762.53 












16 


1827.50 


1826.57 


D l3 




1804±55 












N[1900]Pi 3 




1879±17 






17 


1892.59 


1891.71 


Pi 

Pl5 




1885±30 

1903±87 






18 


1958.70 


1957.87 


N[1990]Pi 7 
Su 


[2*] 


2086±28 
1928±59 


2005±150 


1970±50 


19 


2025.77 


2024.98 


N[2000]Pi 5 


[2*] 


1903±97 


1882±10 










N[2080]Pi 3 


[2*1 


1804±55 


2081±20 


2060±80 


20 


2093.73 


2092.98 


Fn 




2086±28 












N[2090]Sn 


[1*] 


1928±59 


1880±20 


2180±80 








N[2100]Pn 


[1*] 




2050±20 




21 


2162.52 


2161.81 


N[2190]G 17 




2127±9 


2140±12 


2200±70 








N[2200]Pi 5 


[2*] 




2228±30 




22 


2232.08 


2231.39 


N[2220]#i 9 
N[2250]G 19 


[4*] 
[4*] 




2250±80 


2230±80 


23 


2302.36 


2301.70 












24 


2373.30 


2372.68 












25 


2444.88 


2444.27 












26 


2517.03 


2516.45 












27 


2589.73 


2589.17 


N[2600]/i,n 


[3*] 




2577±50 




28 


2662.94 


2662.40 


N[2700]^i, 13 


[2*] 




2612±45 




29 


2736.63 


2736.10 












30 


2810.76 


2810.25 













15 



Table 7. Kaluza-Klein tower of KK excitations for the pn system compared with the 
masses of the A baryons determined from the KSU ^3], KH ^2] and CMB [TJ analyses. 



n 


M^MeV 


M^°MeV 


A(PDG) [St:{*}] 


KSU 


KH 


CMB 


1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 


1084.79 
1104.30 
1133.48 
1169.65 
1210.92 
1256.07 
1304.35 
1355.23 
1408.38 
1463.54 
1520.50 
1579.11 
1639.22 
1700.73 


1080.39 
1100.37 
1130.08 
1166.72 
1208.38 
1253.85 
1302.38 
1353.48 
1406.80 
1462.10 
1519.18 
1577.89 
1638.09 
1699.67 


A[1600]P 33 [3*] 
A[1620]£ 3 i [4*] 

A[1700]D 33 M 


1706±10 

1672±7 

1762±44 


1522±13 

1610±7 

1680±70 


1600±50 
1620±20 
1710±30 


15 


1763.52 


1762.53 


A[1750]F 3 i [1*] 


1744±36 
1752±32 






16 


1827.50 


1826.57 










17 


1892.59 


1891.71 


A[1900]S 3 i [2*] 
A[1905]F 35 [4*] 
A[1910]P 3 i [4*] 


1920±24 
1881±18 
1882±10 


1908±30 
1905±20 
1888±20 


1890±50 

1910±30 
1910±40 


18 


1958.70 


1957.87 


^ 1 

A[1920]P 33 [3*] 
A[1930]D 35 [3*] 
A[1940]D 33 [1*] 
A[1950]F 37 [4*] 


1920±24 
2014±16 
1956±22 

2057±110 
1945±2 


1868±10 
1901±15 

1913±8 


1920±80 
1940±30 
1940±100 
1950±15 


19 


2025.77 


2024.98 


A[2000]F 35 [2*] 
P33 


1752±32 
2014±16 




2200±125 


20 


2093.73 


2092.98 




2057±110 






21 


2162.52 


2161.81 


A[2150]5 3 i [1*] 
D 35 


2171±18 




2150±100 


22 
23 


2232.08 
2302.36 


2231.39 
2301.70 


A[2200]G 37 [1*] 
A [2300] # 39 [2*] 




2215±60 

2217±80 




24 


2373.30 


2372.68 


A[2350]D 35 [2*] 
A[2390]F 37 [1*] 




2305±26 


2400±125 
2350±100 


25 


2444.88 


2444.27 


A[2400]G 3 g [2*] 
A[2420]# 3 ,n M 




2468±50 

2416±17 




26 
27 
28 
29 
30 


2517.03 
2589.73 
2662.94 
2736.63 
2810.76 


2516.45 
2589.17 
2662.40 
2736.10 
2810.25 


A[2750]/ 3 ,i 3 [2*] 




2794±80 
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Table 8. Kaluza-Klein tower of KK excitations for the pirn system and A baryons. 



n 


M£ 2 ^°MeV 


MP^MeV 


M£ 2,r± MeV 


A BARYON 


M e %MeV 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1221.60 
1258.80 
1313.67 
1380.61 
1455.84 
1536.98 
1622.59 
1711.73 
1803.78 


1226.00 
1262.73 
1317.07 
1383.54 
1458.38 
1539.20 
1624.55 
1713.48 
1805.37 


1230.40 
1266.66 
1320.47 
1386.47 
1460.91 
1541.42 
1626.52 
1715.24 
1806.95 


A [1232] P 33 

A [1600] P33 
A [1620] S31 
A [1700] P> 33 

£31 


1231±1 Manley 92 

1522±13 Hoehler 79 
1620±20 Cutkosky 80 
1710±30 Cutkosky 80 
1802±87 Vrana 00 


10 


1898.32 


1899.76 


1901.20 


A [1900] 531 
A [1905] P 35 
A[1910] P 3 i 


1890±50 Cutkosky 80 
1881±18 Manley 92 
1888±20 Hoehler 79 


11 


1995.02 


1996.34 


1997.66 


A(1910) P 3 i 
A [1920] P 33 
A[1930] P> 35 
A [1940] P> 33 
A [1950] P37 
A [2000] P35 


1995±12 Vrana 00 
1920±80 Cutkosky 80 
1956±22 Manley 92 
1940±100 Cutkosky 80 
1950±15 Cutkosky 80 
1752±32 Manley 92 


12 


2093.64 


2094.86 


2096.08 


A [2 150] 531 

-P33 


2150±100 Cutkosky 80 
2065±il;| Chew 80 


13 


2193.98 


2195.11 


2196.25 


A [2 150] S 31 
A [2200] G 37 


2150±100 Cutkosky 80 
2215±60 Hoehler 79 


14 


2295.89 


2296.94 


2298.00 


A [2300] H 39 
A [2350] P> 35 


2217±80 Hoehler 79 
2305±26 Hoehler 79 


15 


2399.22 


2400.21 


2401.20 


A [2390] F 37 
A [2400] G 39 
A [2420] ^3,11 


2350±100 Cutkosky 80 
2468±50 Hoehler 79 
2416±17 Hoehler 79 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


2503.85 
2609.69 
2716.64 
2824.60 
2933.52 
3043.31 
3153.91 
3265.27 
3377.33 
3490.05 
3603.38 
3717.27 
3831.69 
3946.61 
4061.99 


2504.78 
2610.57 
2717.47 
2825.39 
2934.27 
3044.02 
3154.59 
3265.92 
3377.96 
3490.65 
3603.96 
3717.83 
3832.23 
3947.13 
4062.49 


2505.72 
2611.45 
2718.30 
2826.18 
2935.02 
3044.74 
3155.28 
3266.58 
3378.59 
3491.26 
3604.54 
3718.39 
3832.77 
3947.65 
4063.00 


A[2750]/ 3 , 13 
A[2750]/ 3 ,i3 
A[2950]K 3 ,i5 
A[2950]K 3 ,i5 

-^3,13 
^3,17 

M 3 ,i 9 
#3,21 


2650±100 Hendry 78 
2794±80 Hoehler 79 
2850±100 Hendry 78 
2990±100 Hoehler 79 

3200±200 Hendry 78 
3300±200 Hendry 78 

3700±200 Hendry 78 
4100±300 Hendry 78 
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Table 9. Kaluza-Klein tower of KK excitations for the mm system and A baryons. 



n 


M£ 27r °MeV 


M^^MeV 


M£ 27r± MeV 


A BARYON 


M* v MeV 


1 
2 
3 
4 
5 
6 
7 
8 
9 


1222.89 
1260.09 
1314.95 
1381.89 
1457.10 
1538.23 
1623.82 
1712.95 
1804.98 


1227.29 
1264.02 
1318.35 
1384.82 
1459.64 
1540.45 
1625.79 
1714.70 
1806.57 


1231.69 
1267.95 
1321.75 
1387.74 
1462.17 
1542.67 
1627.75 
1716.46 
1808.15 


A [1232] P 33 

A [1600] P33 
A [1620] S31 
A [1700] P> 33 

S31 


1231±1 Manley 92 

1522±13 Hoehler 79 
1620±20 Cutkosky 80 
1710±30 Cutkosky 80 
1802±87 Vrana 00 


10 


1899.50 


1900.94 


1902.39 


A [1900] S31 
A [1905] P 35 
A[1910] P 3 i 


1890±50 Cutkosky 80 
1881±18 Manley 92 
1888±20 Hoehler 79 


11 


1996.18 


1997.50 


1998.83 


A(1910) P 3 i 
A [1920] P 33 
A [1930] P> 35 
A [1940] P> 33 
A [1950] P37 
A [2000] P 35 


1995±12 Vrana 00 
1920±80 Cutkosky 80 
1956±22 Manley 92 
1940±100 Cutkosky 80 
1950±15 Cutkosky 80 
1752±32 Manley 92 


12 


2093.64 


2094.86 


2096.08 


A [2 150] 531 

-P33 


2150±100 Cutkosky 80 
2065±i|;g Chew 80 


13 


2193.98 


2195.11 


2196.25 


A [2 150] S 31 
A [2200] G 37 


2150±100 Cutkosky 80 
2215±60 Hoehler 79 


14 


2296.99 


2298.04 


2299.10 


A [2300] H 3g 
A [2350] P> 35 


2217±80 Hoehler 79 
2305±26 Hoehler 79 


15 


2400.30 


2401.29 


2402.28 


A [2390] P 37 
A [2400] G 39 
A[2420]F 3j n 


2350±100 Cutkosky 80 
2468±50 Hoehler 79 
2416±17 Hoehler 79 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


2504.91 
2610.73 
2717.65 
2825.59 
2934.48 
3044.25 
3154.84 
3266.18 
3378.22 
3490.92 
3604.22 
3718.10 
3832.50 
3947.40 
4062.77 


2505.84 
2611.60 
2718.49 
2826.38 
2935.24 
3044.97 
3155.52 
3266.83 
3378.85 
3491.52 
3604.80 
3718.66 
3833.04 
3947.93 
4063.27 


2506.77 
2612.48 
2719.31 
2827.17 
2935.98 
3045.68 
3156.20 
3267.49 
3379.48 
3492.12 
3605.38 
3719.22 
3833.58 
3948.45 
4063.78 


A[2750]/ 3 , 13 
A[2750]/ 3 ,i3 
A[2950]K 3 ,i5 
A[2950]K 3 ,i5 

-^3,13 
^3,17 

M 3)19 

iV3,21 


2650±100 Hendry 78 
2794±80 Hoehler 79 
2850±100 Hendry 78 
2990±100 Hoehler 79 

3200±200 Hendry 78 
3300±200 Hendry 78 

3700±200 Hendry 78 
4100±300 Hendry 78 
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Table 10. Kaluza-Klein tower of KK excitations for the Np system and N, A baryons. 



11 


/Vf»v> MeV 


mvp MeV 

ivj. ^ ivxv; v 


M N MeV 

lvl exp lvlev 


M A MeV 

iw exp iVi e V 


1 

X 


1 71 D QD 


1 7DQ fi1 


iv n 71 ni p.1 


xV33^ 1 / 1U3ZOUJ 


2 


1 71 fi 98 


1 71 5 fi9 

X 1 XtJ . U 


Pn (4 71 7+28") 

X 11 \ X 1 X 1 _X_ ZjO 1 




o 
o 


1 797 D7 
llZI .Ui 


1 79 c; 7Q 

1 1 zo. 1 y 


IVTl 79fil P 
IN [1 f ZU|xi3 




4 


1741 09 


1 739 82 




R 31 M 744+Sfi") 

X 31 \ X 1 T:T:_l_OvJ 1 


e 



1 1 oo.yo 


1 1 1 .oy 


Xll^x /00±o4J 


A M 7c;nl p 
A[l roUJ/31 










P^n 7C;9+Q9A 


fi 


1 78D 5^ 


1 77Q 98 






7 


1 8D5 fiQ 

XOUO.Uy 


1 8D4 45 


u 13 1 x ou^xznoo 1 


^0-, h 8D9+87") 
0311x01^^^01 j 


fi 

o 


1 8^4 97 


1 8^ D5 

IOOO. uo 






q 


1 8fifi 1 2 

X (JvJvJ . X Z 


1 8fi4 92 


p„n 879+1 7") 


n 890+50") 


1 n 


1QD1 07 

x c/U x .U i 




NT1 QDDl P,o 

IN I X c/UUJ x 13 


am qnnl 

IXC/UUJO3I 










A h QD5l Po. 
ZA[iyuojr35 










Afl 91 Dl P01 
zA[iy 1UJ.T31 










A 199D1 Poo 

ZA[1 JZUJX 33 










AM 9301 Dor: 


1 1 

X 1 


1 Q4 


1 Q37 7R 

x c/O 1 . 1 O 




A 1 Q4D1 D,n 










A 1950 F0-7 








NTl QQDl Ft, 




12 


1979 58 


1978 43 


F1 7 f 1970+50") 


Fo-/f1950+15") 




2022 80 


2021 fi8 

Zr W Zr X i\JU 


N f2000l Fir 

1 1 1 Zj VJ VJ VJ 1 X 1^ 


A f2000l Fo K 








P 1 .('~9025 N ) 
1 15 V w u / 


P„„('2014±16") 

J 33V w u / 


1 4 


^UUO.t:t: 


9Dfi7 34 

Z,UU 1 .O^x 


IN IZ l UOUJXV13 


Hooi'9n57+i 1 n"i 

XV33 1 zud i zn iiui 








N 2090 tSn 




1 5 


91 1 fi 35 


21 1 5 27 

— X X •■ j . _ 1 


Nf21 001 P11 










Nf91 QDir*,^ 

IN [ZiyUJ*_T17 


A f91 5Dl 

LA[Z10UJO3l 


1 fi 


91 fifi 37 


91 fi5 31 

Zj X \JO . X 


l Zj 1UO-L1 1 


Dorr^l 71 +1 8"l 








ft, (21 80+80") 


,90, T2150+100") 








Nf99DDl n ic 


A f99DDlr7o-7 
z_\ ZjZj uu w 37 


17 


2218 3fi 


2217 33 

Z1Z1 X 1 . ' ) : ) 


DTJ2228+30") 


(7o^f2215+60") 








N f2990l ffm 


H"„„f221 7+80"l 

xxgyi ZjZjX i j_uu i 


18 


2272 19 

ZrZr 1 _ . X ../ 


2271.17 


M2250l(7m 




1 Q 


9^97 79 

ZOZ I . I z 


939fi 73 
zozu. 1 


ix ig ^ZOUUIL 1UU J 


£A[ZOUUjrx 3 9 










A 2350 Dot, 




9384 83 


9383 8fi 




A f939Dl Po., 










A 94Dnlr7on 




944^ 4^ 


9449 48 




Af949Dl Wo 










r^'o„l'94fi8+5n") 

Z4UOXJU 1 


99 
ZZ 


9503 'id 

zouo.oy 


9509 /Ifi 
ZOUZ.40 




XX39^Z Z ±0UZC1UU ) 


9^ 
zo 


95R/L fi'? 
zou^.uo 


9c;«q 79 
zouo. / z 


T ('9577-l-5n N \ 




94 


9R97 Dfi 
ZOZ I .uo 


9fi9fi 1 7 
Z0Z0. 1 ( 


-"-143( l ^DlZ±40J 


J3 13^Z00UZC1UU J 


95 
ZO 


9fiQn 58 
zuyu.oo 


9«qq 79 
zooy. 1 z 


xiii^ZlUUIClUUJ 




2fi 

Zj \J 


2755 14 


2754 29 




Af9750l /'o 10 

^A[Z, l OUJ X313 


27 


2820.66 


2819.83 




J 3 43(2794±80) 


28 


2887.06 


2886.25 




x\r 3i i 5 (2850±100) 


29 


2954.31 


2953.51 




A[2950]K 3 45 


30 


3022.32 


3021.54 


Ki,i 3 (3000±100) 
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Table 11. Kaluza-Klein tower of KK excitations for the Nrj system and N, A baryons. 



11 


M nr ) MoV 


iujj ivie v 




iW exp Me V 


1 

X 


1 48Q ^5 


1 zLSR flfi 
1400.UU 






9 


1 4Q6 77 


1 4Q5 48 






"i 

o 


1 50Q 04 


1 507 76 






A 


1 wfi nn 


1 ^94. 7^ 


NM 59D1 D„ 




5 


1547.47 


1546 20 


N 1535 £11 




u 


1 57^ 9D 


1 ^71 






7 


1602 97 


1601.73 




A [16001 Pvx 


8 


1636 50 


1635 28 

_L V 7 ' 7 -. 7 • v7 


N[1650l5'n 

X 1 1 -1. V7 ^7 V7 1 1 


A 1620^1 

< 1 X V7 V7 A^/ -< I 


9 


1 673 52 

1U 1 Ui iJ Zj 


1 672 32 


N[16751Dik 

11 iui u -ts ^5 










N 1680 F^ 










N 1700 LDii 


Afl700lD-« 


in 


1 71 3 80 


1712.61 


Nfl 71 01 Pi 1 

H [1 1 1UJJ 11 










N 1720 Po 




11 


1757.06 


1755 90 

X 1 U U • t_7 W 


Pn (+766+34) 

J Jl l X 1 WW— 1 — ?7 i 1 


Afl750lPqi 


12 


1 803 09 


1801 94 

X UU X . (7T: 


D1 J 1804+55) 


■9qi C 1802+87) 


13 


1851 65 


1850 53 






14 

X t: 


1 902 55 


1 901 45 

X C/W X . t:W 


Nfl 9001 Po 


Af1 9001,901 










A 1905 Pit; 










A 19101 Pqi 










A 1920 P« 










A 1930 










A 1940 P^ 


15 


1955 58 

_l_ '.7 7 - J • -. 7 v. 7 


1954.51 


Nfl 9901 Pi 7 

_L 1 1 _1_ '.7 '.7 v7 J. 1 / 


Afl950lPq 7 


16 


2010 59 


2009 54 


N 2000 Pi k 


A 2000 P« 


17 


2067 40 

V7 V7 1 • ^EV7 


2066 37 

V7 v7 V7 • U 1 


N[2080lDiq 


Po, ('2057+110) 








N 2090 £11 

J. 1 1 u V7 V7 *_/ 1 1 




18 


2125 88 


2124.87 


N[2100lPn 


A f21 501^1 


19 


2185.89 


2184.90 


N[2190]Gi 7 


Po.J2171±18) 








N[2200l-Di* 

J. 1 ^1 V7 V7 J -S 1 K 


Af2200lGc,7 


20 


2247.31 


2246.34 


N[2220]P"i 9 


P/ 39 (2217±80) 








N[2250]Gi 9 




21 


2310 02 


2309 07 

V7 t_7 • \J 1 


#10(2300+100) 

-I-I IU l ^ V7 V7 — 1 L \J \J J 


Af2300lP^ Q 










Po.J2305±26) 

J --^ < hl v7 v7 v7 — 1 — V7 J 


22 


2373 93 


2373 00 




Af2390lPov 




2438 94 


2438 03 




Af9400lr7on 










A 9420 Ho 1 1 


24 


2504 98 


2504 09 




P^oof2450±100) 

X J 4U I ^ JlU V7 — 1 L W W ( 


25 


2571.95 


2571.09 


71,11(2577+50) 




26 


2639.81 


2638.96 


^1,13(2612+45) 


73,13(2650+100) 


27 


2708.47 


2707.64 


Ji,ii(2700±100) 




28 


2777.89 


2777.07 




A[2750]J 3 ,i3 


29 


2848.00 


2847.20 




Pr 3i i 5 (2850±100) 


30 


2918.77 


2917.99 




A[2950]P:3,i5 
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Table 12. Kaluza-Klein tower of KK excitations for the Nu system and N, A baryons. 



Tl 
11 


M nw MpV 

iK/^ lV.Lt! V 


MP^ MpV 


A/f w MpV 


M A MpV 
1V1 exp iViev 


1 

X 


1 794 1 5 

X 1 Zjt:. X?J 


1 799 86 


Nh 79nl Pro 

IN [1 ( ZUJ -Z13 


n„„(i 71 fi-|-3n'i 


9 

Li 


1 730 18 


1 798 80 








o 


1 7/1 D 17 


1 738 8Q 
1 ( oo.oy 




P ^17/1/1-1-3^1 

J31 1 1 1 Vi ICOO J 


A 


1 754 07 


1 759 80 




A n 7501 P.,, 

ZA[1 f OUJ/^31 










Z? ^ 1 7e;9_l_Q9l 


5 


1 771 77 


1 770 51 


R,/i 7fi(S-|-34 N i 
r^i i i uuzno^i J 




6 


1 7Q3 1 7 


1 701 09 
iiyi. yz 






7 
i 


1 81 8 11 


1 81 6 88 

X O X VJ . (J (J 


D10CI 804+55") 


Q„ (1 802+871 


8 

O 


1 84fi 47 








q 


1 878 08 


1 876 88 

X O 1 VJ . (Ju 


R„(1 870+1 71 


c„ (1 800+501 








NT1 0001 Pio 

im ii yuu x 23 


An 0001 
i_ \ 1JUUUJ31 










A h 0051 Po. 

ZA[1 JUOjr35 


1 

X \J 


1 Q1 9 77 


1 01 1 50 




A 101 01 Pot 

^A[±y ±uj-T3i 










A h 0901 R,o 

ZA[1 JZUJ-T33 










AT1 0301 n, c 

^A[±youj-f_y35 


1 1 


1 050 38 


1 040 99 

X C/tzC/ . ZjZj 




A 1 0401 Poo 
^A[±y±ujiy33 










A 1050 Po-7 


1 9 

X Zj 


1 QQ0 75 


1 080 60 


ivh qqnl p,_ 










^ -7 ( 1070+501 


Fq^(1 050+1 51 

X 37 \ Xt9tJVJ_l L tj 1 


X (J 


2033 60 


2032 57 

ZUuZ. '-J 1 


N f2000l Pik 


A f2000l Fq K 








Fi*( ~2025l 


p Q „(2014±16l 

J 33V w u / 


1 4 


907Q 06 
zu i y.uu 


9077 06 

ZU 1 1 . JU 


NT90801 D,o 


Poo(9057+1 1 01 
-Ly33 1 zuo 1 zn iiui 








N 2090 




1 5 

X <J 


91 26 70 

Zj X Zj VJ . I vj 


21 25 69 

J <J . VJZj 


NT21 001 Pn 

1 N Zj X WW X 21 










M91 ooir\^ 

in [ziyuji_ri7 


A [91 501 
LA[Z10UJO3l 


1 6 

X u 


91 76 45 

Zj X 1 U.TItJ 


91 75 40 

Zj X i O.'-kKJ 


Hi t(91 68+181 


n oc (9i 71 +1 Ql 








ft, (21 80+801 

^ 1 1 V VJ W _L_CJ VJ 1 


#01 (2150+1001 

W 3 1 \ Zj X tj VJ—I L VJ VJ J 








Nf9900l D 1C 

in ZjZjUU xv 2 5 


Af9900lr7o^ 


17 

X 1 


2228 18 

ZZZUi X VJ 


2227 15 


Di K (2228+30! 

J ' Ik l ZZZU 1 • )\J j 


(7q^(221 5+601 

v_z 37 \ zz 1 \J _L_VJ VJ 1 








N f2990l ffm 

in ZjZjZjW xx29 


P„ n (221 7+801 

xx 39 1 zzi 1 1 vj 1 


18 

X (J 


2281 75 


2280 74 


N[2250l(7m 




1 Q 

i y 


9337 03 

ZOO 1 . uo 


9336 04 
zoou.u^± 


P,„(9300+1 001 


A [93001 ff„„ 

£A[ZOUUJ/7 39 










A 2350 Dq K 




93Q3 Q0 


9309 03 




A [93001 Po., 

Z_\ ZvOtJvJ X 37 










A 9400 


91 
z i 


9459 95 


9451 30 

Z^iO 1 . OU 




A [94901 Po 
£A[Z^ZUJ -03,11 










^7o„( 9468+ 501 


99 
zz 


951 1 QQ 
zoi i.yy 


951 1 OR 
ZOI l.UU 




P ( 9450-1-1 001 
-039 ^Z^OUJZIUU J 


93 
zo 


9573 00 
ZO ( o.uu 


9579 1 
ZO i Z. 1U 


r (9577-1-501 
1 1 n ^zo ( ( mou ) 




94 

Z^l 


9R35 oi 
ZUOO.Z1 


9fi34 39 


,„^9fi1 9-1-451 
J\\ 13 ^ZU 1Z JZ^OJ 


P , /'9R50-I-1 001 
J3 13 ^ZUOUICIUUJ 


95 
zo 


9RQ8 53 

zoyo.oo 


9RQ7 P.7 
zoy ( .0 ( 


t ('97nn-i-i nnl 
1 1 ii yz i uuzcruu ) 




96 

Z- VJ 


9769 80 

Zj ( VJZj . (JtJ 


9769 04 




A [97501 h „ 
^A|z 1 ouj-13^3 


27 


2828.21 


2827.38 




J 3) i3 (2794+80) 


28 


2894.44 


2893.62 




K 3 ,i5 (2850+ 100) 


29 


2961.50 


2960.70 




A[2950]A' 3 ,i5 


30 


3029.34 


3028.56 


#1,13(3000+100) 
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Table 13. Kaluza-Klein tower of KK excitations for the AK system and N, A baryons. 



n 


M AK± MeV 


M AK °MeV 

ft, -LVJ-Vj V 


M N MeV 


M A MeV 

lvl exp 1V - LC v 


1 


1611.87 


1615 85 




Afl600lPqq 

*— * [X VJUUJ X 


2 


1619 36 


1623 30 

1UZU.UU 




A 1620 Sqi 

L — 1 X \J Zj W 1 


3 


1631.72 


1635 60 

_L V./ " 7 • 7 • V 7 V 7 






4 


1648.77 


1652.56 


n^so]^! 




5 


1670.27 


1673 96 

-L V7 1 ' 7 > t_7 V 7 


Nll675lP> 1C ; 










Tslfl 6801 P. c 

1 N X WOW X \§ 




6 


1695 97 


1699 54 


Nfl700l£)iq 


Afl700lP)qq 


7 

1 


1 725 59 

X 1 ZjO . ' 7 


1 729 04 


Nll710lPn 

IN [X 1 XUJ-1 11 










N 1720 Pi q 
IN [J- 1 iUJ-1 13 




s 

O 


1 758 84 


1 769 1 6 

X I UZj. 1U 


Pn (1 766+S4) 

X 11 I X 1 UU-LOt: 1 


AM 7501 Poi 


q 


1 795 43 


1 798 69 

X ( l/U . WZj 


n,„n 804+551 

j^y \ - 1 - owt:_i_ w w ( 


<vn fi 802+87) 

jl I X OWZj_LO 1 I 


i n 

x w 


1 835 1 2 


1 838 18 

X OOO . X o 






11 


1877.64 


1880 57 


Piq 11879+17) 

1 13V ° 1 ' J -'-- L ' J 




1 2 

J. Zj 


1 922 76 

X ■ 7 _ _ . ( W 


1 995 58 

X <_/Zj W . tJO 


Nil 9001 Pq 


A [1 qnnl c 

x c/ ww '—'31 










A 1905 P« 










A 1910 Pqi 










A 1920 Pqq 

[X i^ZjWJ X 










A 1930 Dq* 










A 1940 Dqq 


13 


1970 28 


1972 98 

-L ' 7 1 J— . t_/ V7 


Nll990lPi 7 


Afl950lPq 7 


14 


2019 99 


2022.59 


N 2000 Pi k 

X 1 ^J V7 v7 v7 1 h 


A 2000 Pq* 

L^wwwj x ^5 


15 


2071.74 


2074 22 

V7 1 _L . j j 


M2080lP>iq 


P>qqf2057±110) 

J — ' TjQ \ "JJ V7 1 — 1 L 1U 1 








N[2090]S'ii 




16 

X W 


21 25 34 


2127 73 

Zj X Zj 1 . 1 'J 


Nl2100lPn 

1 T 1 Zj X \J\J X 


A 121 501 

L — 1 Zj X \J W \kJ j Y 


17 


2180.67 


2182.97 


N[2190]Gi 7 


DqJ2171±18) 








Nl2200lP>i* 


Al2200lGqy 

i — 1 1 Zj Zj V7 W V_7 ^ ^ 


18 


2237.59 


2239.80 


N[2220] J PTi9 


^39(22 1 7+80) 








N[2250]Gi 9 




19 


2295 98 


2298 11 


iJ 1Q ( , 2300±l00) 

-L -t |v) \ ^J W W — I L W W I 


A 123001 H™ 

l — 1 1 «JJ v7 V7 J J. -it.) 


20 

Zj W 


2355 73 


2357 78 

ZjOW 1 . 1 (J 




A 123501 Dq* 










p„ 7 f 2350+100) 


21 

_ J. 


941 6 75 


241 8 72 

Zjt: X . 1 Zj 




A 124001 r?on 










A 2420 Ho 1 1 


99 
. 


9478 Q4 

ZjH: 1 O . C/t: 


94RD 84 

Zj'HiOU. Ot: 




H™( 9450+1 00) 


9^ 


9^49 99 


9^44 flfi 


7~, l'9577+5n N l 




24 


2606 51 

Zj\J WW > W X 


2608 29 


iYi iqf2612±45 N ) 




25 


2671.76 


2673.48 


Ji,ii(2700±100 


J 3 ,i3(2650±100) 


26 


2737.88 


2739.55 




A[2750]/ 3) i3 


27 


2804.83 


2806.45 




J 3 ,i3(2794±80) 


28 


2872.56 


2874.13 




iY 3) i5 (2850+100) 


29 


2941.00 


2942.52 




A[2950]iY 3 ,i 5 


30 


3010.12 


3011.60 


iYi,i 3 (3000±100) 
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Table 14. KK excitations for the (Ei^) ± system and N, A baryons. 



11 


iH^ IVlc V 


/lf s ^ u MpV 

ivi^ Ivlc V 


-LV-Ljl Ivlc V 


M N MpV 


M A MpV 

iW ea;p iVie V 


1 
1 


1 R8Q /IQ 

iooy .4y 


ioy i .oy 


1 fi88 78 
1000. ( 


Tsiri R8ni f 

In [100UJ-T15 




o 
Z 


1 fiQrf. so 

loyo.ou 


1 7n/1 88 
1 ( U4.00 


1 P.QP. 1 

ioyo. iz 


t\t fi 7nnl n 


A Ti 7nnl n 


Q 
O 


1 7ns fif; 
1 /Uo.oO 


1 71 p. m 
1 f 10. yl 


1 7ns 9 /I 
1 /Uo.z4 


AT [1 71 nl 

IN [1 ( 1UJ iii 




A 


1 79^ 4Q 


1 i OO.Ol 


I 794 Q4 

I I z^±. y^± 


i\Th 7onl p,o 

IN [1 1 ZUJ-T13 




o 


1 74fi 48 


1 7^4 4fi 
1 1 o^.^u 


1 74fi no 




A f1 7^.01 P„n 

^A[l ( OUJi^3i 












' 0Z±OZJ 


p. 



1 771 ^7 
1 ( 1 1.0 I 


1 77Q c;n 
i i < y.ou 


1 771 9n 
lit l.ZU 


J 11 ^ 1 ( 00zto4 J 




7 
( 


i 800 4Q 


1 808 ^fi 


1 8nn oo 
louu.zz 


n n 8n44- c ; c i'i 

1^13 1 lOO^znoo ) 


C (A 8004-87"! 
O31 ^ iooz mo ( j 


8 

o 


1 8^9 Qfi 
looz.yu 


1 840 77 


1 8^9 80 
looz.ou 






n 

y 


1 S£S 70 

loOo. f Z 


1 S7£ A £ 
10 < 0.40 


looo. 00 


JD i 1 070 11 7A 

^13^10 1 y±l / J 














A M QO^l 
^A[iyUOJjT35 


1 n 


1 Qn7 £.1 
iyu i .01 


iy io. 10 


1 nn7 
iyu ( .04 


Tsiri nnni p 

IN [iyUUJ-Ti3 


A r 1 QOOl Q 
AA[iyUUJ03i 












A 1 Q1 Po, 












A 1 Q90l P,o 
1 1 y uj j 33 












A [1 nonl n 
A[ly3UJiJ35 


1 1 
± i 


1 Q4Q 08 


1 Q^fS (S^ 
i v o\j. \jo 


1 Q4Q 9D 




A 1 Q40 Doo 












A 1 Qp.Dl P0-7 
i-i iyju u 37 


1 9 
i z 


1 QQ^ 99 


9nnn 7n 


1 QQ^ 49 


in [iyyuj-Ti7 


p,„ ('90144-1 fi"l 




903Q 79 


9D47 1 fl 

1 .1U 




N 90.0.0.1 F,rr 


A [90001 Porr 

AA[ZUUUJ-T35 










Nf9DRni 

IN 1 ^UOU J 


Poo ^90^74-1 1 0"l 


1 4 


908.8. on 


9DQ c i fi7 


9088 7Q 


N 9DQ01 S*-,-, 












Nf91 001 Pin 
IN 1UU J 1 






91 3Q Ofi 


914fi 94 


91 3Q 47 




A [01 c;ol S'on 


1 (S 


91 Q1 ^8 


91 Q8 (Sfi 


91 Q9 


M91 Q0l<7,^ 

IN I 1 c/UJ w 17 


A [99001(^0-, 










MfOOOOl n 

IN [ZZOOJ i-^15 


n f91714-18"l 










Nf9990l ff-„ 

IN 1 ZZZUJ JJ 19 




1 7 


994^ 89 


99^9 7Q 


994(S ^4 


N 99^01*^7 

IN 1 £jZOU\ w 19 




i s 
lo 


90m RA 
ZoU1.04 


9Qna cn 
zoUo.OU 


9Qn9 9n 
ZoUZ.ZU 


7t /9onn"\ 
iiig^zoUU ) 


A [oonnl u 
A^3UUJii 39 


1 Q 


9^8 Q9 

zooo.yz 


ZOOO.OO 


zooy.oo 




ZA[ZdOUJi^35 












A [9QOnl P 
ZA[ZoyUJi'37 


on 

ZU 


0/117 c;q 
Z41 < .08 


9/I9/I 9Q 

Z4Z4.ZO 


OA 18 91 
Z410.Z1 




A [9/innl/^ 












A To/ionl tj 
A[2420Jii 3i n 


Zl 


9/i 77 c;n 
Z4 f 1 .00 


9/10/1 n/i 
Z4o4.U4 


9/I 78 1 7 

Z4 ( o. 1 1 




tt (nA rn.11 nn"\ 
ii39^Z40U±lUU J 


ZZ 


zooo.ol 


O K A K n /I 

zo4o.U4 


o on on 
zo3y.3U 






OO 

zo 


9finn si 
zOUU.ol 


9fin7 i /i 
zOU f . 14 


9f;m c;o 
zOUl.Oo 


Mr9finnl r 
In [zOUUJii^i 




Z^l 


9fifi4 n^ 
zuu^.uo 


9R70 07 
zo ( u.z i 


0fifi4 78 

ZUU^. 1 o 




i3 13 ^ZuOOJZ 1UOJ 


25 


2728.25 


2734.36 


2728.99 


N[2700]iTi, 13 




26 


2793.35 


2799.36 


2794.10 




A[2750]/ 3 ,i3 


27 


2859.29 


2865.20 


2860.06 




ir 3i i 5 (2850±100) 


28 


2926.02 


2931.83 


2926.80 




A[2950]K 3 ,i5 


29 


2993.49 


2999.20 


2994.27 


^1,13(3000) 


K 3i i 5 (2990±100) 


30 


3061.66 


3067.27 


3062.45 
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Table 15. KK excitations for the (SJ^)°' ++ ' system and N, A baryons. 



n 


M% +K± MeV 


M%~ K± MeV 


M£ K MeV 


M e ^MeV 


M e %MeV 


1 


1685.51 


1693.60 


1692.76 


N[1680]F 15 




2 


1692.86 


1700.94 


1700.06 


N[1700]L>i3 


A[1700]P 33 


3 


1704.98 


1713.04 


1712.11 


N[1710]Pn 




4 


1721.70 


1729.73 


1728.73 


N[1720]Pi 3 




5 


1742.79 


1750.78 


1749.70 




A[1750]P 3 i 












P 35 (1752±32) 


6 


1768.00 


1775.93 


1774.77 


Pn(1766±34) 




7 


1797.04 


1804.91 


1803.67 


P> 13 (1804±55) 


5 3 i(1802±87) 


8 


1829.64 


1837.45 


1836.12 






9 


1865.53 


1873.26 


1871.84 


P 13 (1879±17) 














A[1905]P 35 


10 


1904.45 


1912.10 


1910.60 


N[1900]Pi 3 


A[1900]S 31 












A[1910]P 3 i 












A[1920]P 33 












A[1930]P 35 


11 


1946.14 


1953.71 


1952.14 




A[1940]P 33 












A[1950]P 37 


12 


1990.40 


1997.88 


1996.24 


N[1990]Fi 7 


P 33 (2014±16) 


13 


2037.01 


2044.40 


2042.70 


N[2000]Fi 5 


A[2000]P 35 










N[2080pi 3 


P> 33 (2057±110) 


14 


2085.79 


2093.08 


2091.33 


N[2090]Sn 












N[2100]Pu 




15 


2136.57 


2143.75 


2141.96 




A[2150]5 3 i 


16 


2189.19 


2196.27 


2194.44 


N[2190]Gi 7 


A[2200]G 37 










N[2200]D 15 


D 35 (2171±18) 










N[2220]i^i 9 




17 


2243.52 


2250.49 


2248.63 


N[2250]G'i9 




18 


2299.43 


2306.29 


2304.41 


Pi 9 (2300) 


A[2300]PT 39 


19 


2356.80 


2363.56 


2361.65 




A[2350]P 35 












A[2390]P 37 


20 


2415.53 


2422.18 


2420.26 




A[2400]G 39 












A[2420]/f 3 ,n 


21 


2475.52 


2482.07 


2480.14 




i/ 39 (2450±100) 


22 


2536.70 


2543.13 


2541.20 






23 


2598.97 


2605.30 


2603.37 


N[2600]P,n 




24 


2662.27 


2668.49 


2666.56 




7 3i i 3 (2650±100) 


25 


2726.53 


2732.64 


2730.72 


N[2700]# 1)13 




26 


2791.68 


2797.69 


2795.77 




A[2750]/ 3il3 


27 


2857.67 


2863.58 


2861.67 




K 3il5 (2850±100) 


28 


2924.45 


2930.26 


2928.36 




A[2950]A- 3il5 


29 


2991.97 


2997.68 


2995.80 


^1,13(3000) 


K 3il5 (2990±100) 


30 


3060.18 


3065.79 


3063.93 
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